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Me- 

A 1 ^N— (CH 2 )— 
°^OR 



■i±t- 



S 4 5lFl^lt ° 



(1) 




Me 



/ 



-Me 



Z1S : * 3-7 fm^JFs^-M^^ ' — » ' 



Chiral chelating agents and chiral catalysts, which are formed from the 
chiral chelating agents and metal, are described. One chiral chelating agent has 
a general formula (1) as illustrated below: 



Me 

Me — / 



RO Wo 



£4 ^N— (CH 2 )— f^J 



(1) 



O^OR 



Me 



wherein R represents H, methyl, ethyl, a primary, secondary or tertiary straight, 
branched or cyclic alkyl group having 3-7 carbon atoms, a heterocyclic or 
aromatic group, an aromatic group substituted at 2-, 3- or 4-position, an 
aromatic-like group, or a naphthyl or naphthyl-derived group, and n is an integer 
between 0 and 4. 
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(chiral catalyst) > Scjnf^l 



H^flJ(chiral chelating agent) JkM &$£f&ffl 



fflgf^1±»^(Chiral Catalyst)fSft;^f*«ISlK ' J^S#li?tt^™^ 

• ' M*W-#WH(Baylis-Hillman)« • ^IP 

(enantiomeric excess > ffl* ee)£jlt^ - »I»#«F«I^ 
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lit s m m m & * s it ^ t *t * w i« & ft * « » ^ « * » ^ 

(diastereoselectivity) > {BS^^jl^14(enantioselectivity)aiJ^-Wf^M ° 

©ifi . Hatakeyama ^AattiT-WIiU^flBI-P ^J»f-ft«P1Sffi 
^^^^SM(%ee)61]^ri(./. Am. Chem. Soc, 1999, 72/, 10219) > 
&m%Sm]%mZm ' BPiimT(quinidine)t»^flFM»^ ° ^ ' i£JBf* 
*tt&S±SKLewis acid)fgftaSHfeSlfi*«^«I^ffi ° «1 ' Aggarwal 

mAm&imm^Ttmj&n m j^«ttHm?«K!»(triflate) - 

^^IJ^fS<tMf'M-#MP^JE^^^(J. Org. CAem. 1998, 63, 7183 & 
y. C/iew. Soc. Chem. Commun., 1996, 2713) • *&ffij ' Sfeltftfteffi^Wte 
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Me 
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(3) 



(4) 



4 ^fy^ 
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-OH 



(17) 



, x ixmrnm-fmrnm^ = r 1 * r 2 - r 3 « r 4 mxmMM^ *mm*z* 

tiff J|^Jf^j(diastereoisomer) • 

r±^i*1f ^TM^^^fMMfI(%ee)fltRlii;5t 95% . ^t^S^S** 
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ffj 1 S. 4 S5fffiM±5tt3)4» R mSJF^Bf • ^4»f*^S£^»J 1 ^ n fit 

^(10)^ r • n mwm 4 • 




ilEg^^^lJpTiU^^tef^T ' S(+)-l*liffi^@t((+)-ketopinic acid) 
R^ffi^Zl^(ethylenediamine)lJ»ie(hydrazine)*g^rfnl^ ° ' 

msmm • Htf#^#^^S'M^ 69%& 88% . g*«&^«y 2 s. 3 pjj 
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5. 3 RjS'R5lWiilt/f (flash column chromatography)#BgMf# ' J^f^ 
§g-^J 3 fi^i^fiftlMlo^absolute stereochemistry)l!Jii— &\>XWWa X-ray 

f^n^ij i eijf^ffl^^^-ii^PT : m^t^^r ' nmm iog 

(54.9mmol)(+)-^JiaP^KfiU 100ml = ft ^ (CHC1 3 ) 4 A 1.64g 
(27.4mmol)fi<jZ.— fl&S. 0.1ml 6*jZJ£ - ^ ' <frffi&m&&Mtill 36 /JnB# ' 
TOnA50ml«j7m4>iLKJl'^^ 100ml W-ft^^CHaCySlfTfflR ° 
53 V 1^#^W11^ 10ml ifti&IB^kj^ • ^J^^TKSJrJt^^^ ' l?«T 

*H**(elueiit)J§ 4:1 lfcZ,BZ,^/-ft¥&«^fc ' M»50 7.22g ^feEM 

Jf*fat»S££lW i 69% ) ' ^fcJSSJWT : 

'H NMR (CDC1 3 , 200 MHz) : £3.65 (dd, J = 15.0, 3.8 Hz, 4H), 2.56 (dd, J = 

18.2, 3.6 Hz, 2H), 2.40 (td, J = 12.2, 3.6 Hz, 2H), 2.15-1.97 (m, 6H), 1.68 (td, J 

= 12.8, 4.0 Hz, 2H), 1.43-1.30 (m, 2H,), 1.25 (s, 6H), 0.87 (s, 6H); 

13 C NMR (CDCI3, 50 MHz): 5 185.09, 173.21, 60.68, 50.78, 50.30, 43.86, 35.40, 

31.62, 27.84, 20.07, 19.85; 

MSm/z(|||t^I) : 388 (M\ 8), 373 (10), 319 (100), 163 (23), 148 (30); 
HRMS m/z : 388.2336 (C 22 H 32 N 2 0 4 M 388.2362). 
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'H NMR (CDCI3, 200 MHz) : £3.45 (m, 2H), 2.52 (m, 2H), 2.36 (m, 2H), 2.1 1- 

1.98 (m,6H), 1.81-1.67 (m, 4H,), 1.60-1.24 (m, 6H), 1.22 (s, 6H), 0.86(s, 6H); 

,3 C NMR (CDCI3, 50 MHz) : £183.34, 173.13, 64.38, 60.19, 50.37, 43.68, 34.99, 

31.77, 30.54, 27.84, 23.76, 20.04, 19.57; 

HRMS m/z : 442.2834 (C 26 H 38 N 2 0 4 M 442.2832). 

f»^1^J 3 : 

'H NMR (CDCI3, 200 MHz): £3.43 (dd, J= 5.2, 3.2 Hz, 2H), 2.61 (t, J= 3.0 Hz, 
1H), 2.54 (t, J= 3.8 Hz, 1H), 2.35 (td, J= 12.1, 4.6 Hz, 2H), 2.1 1-1.92 (m, 6H), 
1.83 (d, 7= 6.6 Hz, 2H), 1.65-1.27 (m, 10H), 1.25-1.24 (m, 2H), 1.23 (s, 6H), 
0.83 (s, 6H); 

l3 C NMR (CDCI3, 50 MHz): £ 183.24, 173.10, 64.33, 60.55, 49.31, 43.93, 34.93, 
32.41, 31.07, 27.90, 23.85, 20.17, 20.06; 

ms m/z vmmm : 442 ( M+ > 7 x 262 w> 217 (50) ' 148 (45X 81 (100); 

HRMS m/z : 442.2833 (C 26 H 38 N 2 0 4 M 442.2832). 

Crystal data at 22°C : C 26 H 38 N 2 0 4 M 442.59, tetragonal, P4 3 2,2, a = 7.8028(13) 
A, c = 40.282(4) A, V= 2452.5 A 3 , Z= 4, X = 0.70930 A, F(000) = 960.56, D c = 
1.199 Mg/tn 3 , ju = 0.08 mm ', 5242 reflections, 146 parameters, R = 0.051, R w = 
0.067 for all data. 



k ' ij8fii4Htif^-ti¥^ • western 4 ^5->tifW4$nT = 

'H NMR (CDC1 3 , 200 MHz) : £2.86 (t, 7=3.6 Hz, IH), 2.74 (t, J= 3.8 Hz, IH), 
2.53 (td, J= 12.6, 4.8 Hz, 2H), 2.32-2.04 (m, 6H), 1.82 (td, J= 9.0, 4.2 Hz, 2H), 
1,45 (m, 2H), 1.29 (s, 6H), 0.98 (s, 6H) : 
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,3 C NMR (CDCI3, 50 MHz) : 8 1 81 .90, 1 7 1 .84, 60.99, 5 1 .74, 44.03, 35.63, 3 1 .65^ 
27.69, 20.01, 19.89 : 

MS m/z^m^m : 360 (M\ 10), 316 (40), 288 (60), 163 (75), 148 (100), 134 
(80), 95 (90) ; 

HRMS m/z 360.201 1 (C 20 H 28 N 2 O 4 M 360.2049) 

Crystal data at 22 °C : C 20 H 28 N 2 O 4 M 360.45, monoclinic, C2, a = 1 1 .414(3) A, b 
= 7.580(4) A, c = 21.887(3) A, V= 1865.4 A 3 , Z = 4, A = 0.70930 A, F(000) = 
776.48, D c = 1.283 Mg/m\ = 0.09 mm" 1 , 1812 reflections, 235 parameters, R = 
0.042, R w = 0.079 for all data. 



(i). $r3«^#jfS£»sft$JE5tfcf§ 2:1 . js«*Mittg?w*sffi4 ' ittm 

»Jfft 3mol%gp^ : 



PhCHO + 
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(4). mm±^mmmmm]±mmmm-^±mm^mmi^m^.m 

f£t£(nucleophilic ability) • ffim2L^W\%-\A--M%k~ iM[2.2.2]^j5c 
(l,4-diazabicyclo[2.2.2] octane . D/&COy^mm&fe®ffl&$»&M 

mnm.(£) \o • gpsjE« 30 mo i% • 
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71 
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a : 0.5mmol 3£*F&fB| 0.5mmol niffi&P&&. DABCO (30 mol%)&£»14 
«(3 mol%)#^ET ' 2.6ml Z»4«SIiaTE«S 10 'MS ° 

b : frmmm2.mm • 

glj i f|f . p/f#5l»MM#i(%ee)friMrWj' • 
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mm— mmmifommmvtMmmM • *vm\>x La(OTf) 3 ssregg^ 



A : R 2 = CH 3 ; B : R 2 = C(CH 3 ) 3 : C : R 2 = ^S(Ph) 
D : R 2 = ^Ef3^(Bn) ; E '• R 2 = a-^S 

S-a-BO 1 (0-10 g, 0.26 mmol)^ CH 3 CN (2.6 mL) > TOD A La(OTf) 3 (75 mg, 
0.13 mmol)^^«mT«^+^fi • fl^P AH'J« Epg§(0.22 g, 2.60 
mmol) * ^SI(0.27 g, 2.60 mmol)^ DABCO (0.10 g, 0.78 mmol)3lfxKM— 
' TOP7K(5 mL)**lLEIi > a£JU-*¥^10 mLOT ° 

we^/ziitziii • wmmmm-rmrmmt^ 0.42 g . ss% . 

Mf^TOfiim 84%ee > ««^W4£PT : 



R'CHO + 
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[a] D = +93.3° (c 1.0, CHCI3) GOBM : [a] D = -111.1° (c 1.11, MeOH) . MR 

'HNMR(CDC1 3 , 200 MHz) : £7.38-7.26 (m, 5H), 6.32 (d, lH,./= 1.0 Hz), 5.85 
(d, lH,./= 1.0 Hz), 5.40 (s, 1H), 3.69 (1,3H), 3.13 (bs, 1H) ; 
l3 C NMR (CDCI3, 50 MHz) : (5166.71, 142.06, 141.32, 128.33, 127.72, 126.57, 
125.85, 72.89, 51.72 : 

HRMS m/z : 192.0777 (C u H 12 0 3 Jf£ 192.0786) 

HPLC 1 Daicel Chiracel OD, 2-F?g# : IE3^ = 20:80 (0.5 mL/min), t R = 
13.3 min (5) and 15.3 min (R); 

mffi&M.ffl8&T ' 12mg (0.03mmo\)mmm^m \ &J 2.6ml Z,»4< 

9mg (0.015mmol) La(OTf) 3 ° ' flWHtMS 10 ' Sf^MPA 

54mg (0.51mmol)^Ef3@I * O.lg (0.51mmol)^^Ka-^SiS. 17mg (0.15mmol) 

s^j dabco . pm^m^m&m 20 • *pa 5mi ^^±mm > 
m iomi «j ch 2 ci 2 mff^fls ° m»5:w«i»^ 10ml «j«awc«fe» ■ ^ 
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c : ]m\ hplc ■ ^mmmmm&n^ym • 

d : mttLmsmmt&m - $?ii««(R 2 w ch 3 £& > u hplc 

e * f : flc!»a^a&(R a >&jS CH, > m HPLC rffff# • 
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new 7 * 8 mzmwrnm • ^ • $nmffi«i^§»iSBB • ayf*»s»i± 

wtsis ' ^I^lS±WffS-T-^S^S1t^F^S ' 10 R 11 

fs^y&Tra^iS^ io /H$ - 

i&jit£^ • 2 mm 12 m n ' nm^m^a^mmnm 

^^PI^54- » ' i^ffl^eS¥^(cyclohexanecarboxaldehyde)|5iH'M^ 

i2) . 20 frnmmnm i\%^mm • aw 

iilffifl 71% ; MiOT^W^Si^H^lE^iiB/xfl 20 £>tt&(|g&!E 

H~i6) . m^^ws^sstt^Ptsias ° mmnmma-mmfrmmm^ 

(gP^II^(ammonium enolate)^^^^^^^^^^)^ ' ?l?IE*ffi«J 

H^«J^il^^-ii-«^fb • Ml dabco ^-^g&^fl&fK*- 
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tmrn = rfn#M^«-^0§ffl^M¥TO-#fiP1SJ?I4'^ Michael gH^-P 
(Michael acceptor)^ . RgpJ€ 20 $Mlft^f£ » &«J»£*&fi«3*R»Mfc 

KEOl « ltfiftgl(M[2+2] > [3+2] * [4+2]^[2+2+2]^IMftSJE) * 
fbRfll ' ttt* Aldol KM » JURiM* Michael Hl^RFl^? ° 
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(ID 



S0 2 NR 1 R 2 



urn * Hiti - ^^ekk^s : ft mmmmm35WM2.mm < ft 2- 
n.-mmmm.^n\ • ftWT^j^^a«(i2)^^f^^^«^ : 
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14 .-mmmm&m ■ m^Tw^mmoimmmmmwm ■ 
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14^MWif-#llP!(Baylis-Hillman)RS# - 

fcrntmrn - stsEsi - ^*w-kss(^[2+2] * [3+2] « [a+i^i+i+i} 

tMMtKSflsKJJi * Aldol CT^IW Michael flnj^SffiMt ° 
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